P-glycoprotein is more efficient at limiting uptake than inducing efflux of colchicine and vinblastine in HL-60 cells.
To investigate the role of the P-glycoprotein (P-gp) drug efflux pump in the intracellular disposition of colchicine and vinblastine. Uptake and efflux kinetics were studied in vitro in human lymphocytes and in HL-60 cells with or without the P-gp modulator, verapamil. In human lymphocytes, colchicine was slowly taken up (uptake half-life was 18.9+/-1.1 hr.) and verapamil increased colchicine uptake by 37%, whereas it did not modify colchicine efflux from cells. In HL-60 cells, colchicine uptake was non-linear and slower than that of vinblastine, the colchicine uptake half-life (11.1+/-0.5 hr.) being 25-fold longer than that of vinblastine at 25 nM. Verapamil did not significantly modify colchicine uptake half-life, but increased its intracellular accumulation by 23% and that of vinblastine by 81%. Immuno-flow cytometry showed that P-gp expression in HL-60 cells increased significantly from 24 hr. following colchicine or vinblastine exposure. The significant increase in colchicine uptake induced by verapamil at 24 hr. was correlated with this enhanced P-gp expression. The drug efflux half-life was 11.5-fold higher for colchicine (23+/-0.9 hr) than vinblastine, indicating a much slower elimination of colchicine from cells that could be related to its longer dissociation half-life from the tubulin receptor. Verapamil treatment did not modulate either colchicine or vinblastine efflux kinetics, suggesting that the intracellular drugs are not available to the transmembrane P-gp binding sites. P-gp may not be the main reason for the slowness of colchicine uptake. It may be more efficient at controlling entry of colchicine and vinblastine through the plasma membrane than at mediating their efflux from HL-60 cells.